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AN IMPROVED CONNECTOR DEVICE FOR COUPLING OPTICAL 
FIBRES, AND METHOD OP PRODUCTION THEREOF 



The present invention relates generally to an improved connector device for coupling 
optical fibres, and to a method of production thereof. 

The present invention is a development of our British patent application number 
0309908 .2 which describes a connector device for coupling non-aligned optical fibres, 
in which light is directed from one fibre to another by a reflector and the positional 
relationship between the ends of the optical fibres of the reflector is determined by 
means for locating the end of each optical fibre to be coupled in a predetermined 
position both parallel to and transverse the length of a fibre. 

fit has become apparent, however, that die same coupling principles can be applied to a 
coupling not just between two fibres, but also between one fibre and another optical 
component such as a light source or photo detector. 

Accordingly, the present invention provides a. connector device for optically coupling 
an optical fibre to another optical component whereby to deliver light to or receive 
light from it, in which die positional relationship between the end of the optical fibre 
and the said other optical component is determined by means for locating the end of 
the said optical fibre in a predetermined position both parallel to and transverse (he 
length of the fibre with respect to the said optical component. 



2 

In a preferred embodiment there is provided a lens in the path of light between the end 
of the said optical fibre and the said other component. 



The need for a lens win, in general, be dependent on the form of the said other optical 
component, and in particular whether the light-sensitive surfece thereof or the light 
generated thereby can be directed to enter the optical fibre in a conversing beam 
without the need for a lens. In the majority of cases a lens is expected to be preferable 
in order to obtain the most effective degree of conversance. 

la embodiments having such a lens, the lens is preferably one formed by irradiation of 
selected regions of a body of polymer material followed by a treatment including 
selective exposure to a monomer at or above a critical temperature at which the 
monomer diffuses into the radiated regions of the polymer. 

The means for locating the ends of the fibres may be formed by irradiation of a 
selected region of a body of polymer material, followed by a treatment including 
selective exposure to a monomer at or above a particular temperature at which the 
monomer diffuses into the radiated regions of polymer, and thereafter a selective 
etching of the thus-treated region to result in an accurately-formed opening for 
receiving the end of the fibre whereby to locate it in the said predetermined position. 

The present invention also comprehends a method of producing a connector device as 
definedhereinabove by the steps of irr^ting at least one selected region ofa body of 
polymer material, 
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treating the irradiated region by selective exposure to a monomer at or above a 
critical temperature at which the monomer diffuses into the irradiated region of the 
polymer, 

selective etching of the thus-treated region of the polymer to result in an 
accurately-formed opening for receiving the end of the optical fibre to be connected, 
and 

optionally treating another part of the body of polymer to form a lens surface. 

In the preferred method the lens surface is formed by intumescence resulting from 
contact with the irradiated region of the polymer by a monomer vapour. 

Once file master connector device has been formed. Production of the component may 
be achieved using mass production techniques such as micro-replication, ejection 
moulding or hot embossing. 

Various embodiments of the present invention will now be more particularly 
described, by way of example, with reference to the accompanying drawings, in 
which: 

Figure lis a sectional view through a first embodiment ofthe invention; and 
Figure 2 is a sectional view through an alternative embodiment of the 
invention. 

Referring now to the drawings there is shown an optical fibre generally indicated 101 
which is intended to be optically coupled to a photo detector generally indicated 102 
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having a photosensitive surface 103. The photo detector is connected to an amplifier 
104 the output of which is supplied via a line 105 to electrical components for 
managing, or manipulating the electrical signal as appropriate. 

Hie optical connector device of the invention comprises a monolithic body 106 of 
polymeric material having a front face 107 and a rear face 108, These feces may be 
substantially parallel to one another or may diverge at an angle in dependence on the 
nature of the optical coupling it is intended to perform. 

In the front face 107 is formed a recess or cavity 109 which is accurately formed to the 
dimensions of the optical fibre 101 such that this can be optically coupled to the 
connector 1 06 simply by introduction into the cavity 109. Suitable means (not shown) 
may be provided for retaining the optical fibre in position in the cavity. Such devices 
are described in outline form in our earlier British Patent application number 
0309908.2 the contents of which are incorporated herein by reference. 

On the rear face 108 of the body 1 06 is a substantially spherical curved surfkee 1 10 the 
curved surface 1 10 is shaped and dimensioned in relation to the cavity 109 such that a 
beam of light (the outer rays of which are illustrated by the two broken lines 111,1 12) 
which represents the exit or entering cone of light from an optical fibre 101 located in 
the cavity 109, is refracted at the interface i 1 0 to a focal area on the sensitive surface 
103 of the photodetector, 

A similar configuration, not illustrated in detail, maybe employed for a source of light 
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where, again, the relationship between the end of the optical fibre and the source of 
light needs to be established accurately. In the embodiment ofFigwe 1, although not 
shown in detail, there is naturally present a physical interconnection between the body 
106 and the photodetector 102 which enables a precise relationship to be established 
5 between the position and orientation of the cavity 109, and therefore the end of the 
optical fibre 101 and the photo-sensitive surface 103 by means of an adjustable 
connection or a fixed, predetermined connection as suits the case. It will be seen that 
such a connector provides for "in-line" connection of the optical fibre 1 01 to a photo 
sensor. There may be circumstances where the photo-sensitive surface of a 

1 0 photodetector cannot conveniently be located in line with the direction of the optical 
fibre, in which case the embodiment of Figure 2 may be employed. In this 
embodiment the same or corresponding components have again been allocated the 
same reference numerals. Here, however, the photo sensitive surface 1 03 lies parallel 
to the length of the optical fibre 101 rather than orthogonal to it as in the embodiment 

15 in Figure 1 , and light is reflected by a reflector 1 13 positioned between the reflective 
surface 1 10 and the photo detector 102. fa this embodiment, unlike that of Figure I , 
the light from the refractor surface 1 10 is collimated, that is forms a parallel beam 
directed at the reflector 1 13, rather than being focused at a particular area of the photo 
sensitive surface 103 as in the embodiment of Figure I. 

20 
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CLAIMS 



I , A connector device for optically coupling tin optical fibre to another optical 
component whereby to deliver light to or receive light from it, in which the positional 
relationship between the end of the optical fibre and the said other optical component 
is determined by means for locating the end of the said optical fibre in a predetermined 
position both parallel to and transverse the length of the fibre with respect to tho said 
optical component. 

2. A connection device as claimed in Claim 1, in which there is provided a lens in 
the path of light between the end of the said optical fibre and the other optica! 
component, 

3 . A connector device as claimed in Claim 2, in which the said lens is one formed 
by irradiation of selected regions of a body of polymer material followed by a 
treatment including selective exposure to a monomer at or above a critical temperature 
at which (he monomer diSuses into the irradiated regions of the polymer. 

4. A connector device as claimed in any of Claims I to 3, in which the means for 
locating the end of the fibre is formed by irradiation of a selected region of abody of 

polymer material, followed by a treatment including selective exposure to a monomer 
at or above a critical temperature at which the monomer diffuses into the irradiation 
regions of the polymer, and thereafter a selective etching of the thua-treated region to 
result in an accurately termed opening for receiving ihe end of the optical fibre 
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whereby to locate it in the said predetennined position'. 



5. A connector device according to any preceding claim,, m which the said other 
optical component id a light source. 

5 

6. A connector device as claimed in any of Claims 1 to 4, in which the said other 
optical component is a photo detector. 

7. A method of producing a connector device as ctaimed in any of Claims 1 to6, 
10 by the steps of irradiating at least one selected region of a body of polymer material, 

treating the irradiated region by selective exposure to a monomer at or above a 
critical temperature at which the monomer diffuses into the irradiated region of the 
polymer, 

selective etching of the thus-treated region of the polymer to result in an 
is accurately-formed opening for receiving the end of the optical fibre to be connected, 
and 

optionally treating another part of the body of polymer to form a lens surface. 

8. A method a$ claimed in Claim 7, in which a leas surface is formed by 
2 0 intumescence resulting from contact with the irradiated region of the polymer by a 

monomer vapour. 



PCT/GB2004/001802 



